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Introduction
Polymer is one of the chemical matters, which is non conductive naturally. Some types of Polymer can be changed into conductive by adding active carbon. The mixtures of polymer and active carbon are called polymer-carbon composite. The resistance of polymer-carbon composite may change when it is exposed by gas. Each type of polymer has been different resistances. By having the following characteristic polymer-carbon composite can be used as the chemiresistor sensors [1] [2] [3] [4] [5] .
The change of the resistance of polymer affected by several factors such the types of gas, the volume of gas, the temperature and the humidity [6] [7] [8] . To find out the characteristic of composite polymer-carbon sensor, it has been made the sensor from the six types of polymer, namely: polyethylene glycol (PEG) 6000, PEG 1540, PEG 20M, PEG 200, silicone, and squalene. The six types of sensor were tested by nine types of gas, for instance; acetone, ISSN: 1693-6930 TELKOMNIKA Vol. 10, No. 2, June 2012 : 275 -280 276 acetone nitrile, benzene, ethanol, methanol, ethyl acetone, chloroform, n-hexane and toluene [9] [10] [11] [12] [13] [14] [15] .
Research Method
The process of making Chemiresistor sensor is as follows: the polymer is mixed with active carbon in the ratio 1:1, used as a coupling agent who is utilized sodium lauryl sulfate (SLS) 001 gr. The mixing process involves PEG, active carbon and sodium lauryl sulfate (SLS) which are blended in a beaker glass. After that, the mixture was added with aquademin to form a gel. Then the gel is glazed on the board. Next, the board is put into the oven for two hours at 40 0 C. Finally, the board placed in desiccators for 1x24 hours to neutralize the content of oxygen or other gases.
Equipment that is used in this research involves isolated chamber, data acquisition, computers, temperature and humidity sensors, gas injection, nitrogen gas, water heaters and water spray, as shown Figure 1 . The six types of sensor are tested in an isolated chamber simultaneously. The result will be read by the acquisition data in real time, and it will be saved as a file. The following is the picture of a tested scheme.
The principle of chamber works as follows: The six polymer sensors are placed in the chamber in a row. Sample gas is injected into the chamber in varying the volume of gas. The test is conditioned in different temperature. The result of data will be acquired by acquisition data, which connect to computer directly.
Results and Discussion

Sensor response to the type of gas
In testing, the nine types of gas are injected into the same of volume, temperature and humidity in the chamber. The results of the data are shown in Table 1 . 
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Correspondence analysis method in R program is used to see the correlation between the polymer and gas sample, shown in Figure 2 . The picture above shows that the PEG6000 and PEG20M are similar to Silicone with Squelene. PEG1540 and PEG200 have different reaction, and they are not interconnected. The nine gases are clustered into three sections based on the position of nearness between the gases. The first group consists of acetone, and acetone nitrile. The second group consists of methanol, benzene, ethanol, chloroform, toluene and n-hexane. The third group consists of ethyl acetone gas. 
Sensor Response to the Volume of Gas
The nine types of gas are injected in varying volume at constant temperature and humidity. To see the changes of the resistance of polymer into gas injection, plotting graphs are made, shown in Figure 3. 
Sensor Response to the Temperature
To test the effect of temperature, polymer sensors are tested in a chamber by varying temperature conditions in the same of fixed volume of gas and fixed humidity. This test was carried out to find the effect of the rising of temperature to the change of the resistance of each sensor. The average percentages of resistance increases to the rising of temperature and influenced coefficient temperature (ohm/0C). Below are the pictures of the percentage of the average of temperature's resistance.
In the Table 2 shows that all polymer resistance increases with increasing temperature. The average percentage increase in the range 3% to 29% with the largest increase in polymer PEG1540 and smallest in the silicone.
In the Table 3 shows that all polymer resistance increases with increasing temperature. Average temperature coefficient (ohm/ o c) range at 36 ohms to 437 ohms with the largest increase in the polymer PEG1540 and the smallest in the PEG6000 Ethanol  PEG6000  11%  14%  4%  4%  5%  PEG20M  7%  27%  24%  0%  3%  PEG200  14%  31%  21%  16%  23%  PEG1540  18%  31%  37%  31%  28%  SILICONE  0%  3%  3%  3%  4%  SQUALENE  5%  2%  12%  4%  1%  EtilAcetone  Methanol  nHexane  Toluena  %average  PEG6000  4%  5%  7%  4%  6%  PEG20M  2%  0%  1%  3%  22%  PEG200  22%  17%  17%  10%  19%  PEG1540  36%  12%  35%  31%  29%  SILICONE  2%  2%  5%  3%  3%  SQUALENE  2%  1%  7%  8%  5%   Table 3 Ehtanol  PEG6000  18  25  40  40  40  PEG20M  18  40  30  26  26  PEG200  114  105  149  149  150  PEG1540  224  348  510  452  483  SILICONE  116  126  121  122  128  SQUALENE  176  185  185  180  177  EthylAcetone  Methanol  nHexane  Toluena  Average  PEG6000  40  40  40  41  36  PEG20M  26  26  26  26  27  PEG200  146  140  144  146  138  PEG1540  489  446  476  505  437  SILICON  130  136  143  146  130  SQUALENE  181  175  188  190  182 
Sensor Response to Humidity
In testing the humidity, polymer sensors are tested in the chamber in the varying humidity, in the fixed volume of gas and temperature. Table 4 and 5 show the result of the test. In the tables show that all polymer resistance increases with increasing humidity. The average percentage increase in the range 3,69% to 27,67% with the largest increase in polymer PEG1540 and smallest in the silicone.
In the Table 6 shows that all polymer resistance increases with increasing humidity. Average humidity coefficient (ohm/%) range at 27 ohms to 437 ohms with the largest increase in the polymer PEG1540 and the smallest in the PEG20M 
Conclusion
The testing toward the type of gas shows how each gas is related to each polymeric chemiresistor. The test toward the volume of gas, the test toward the temperature and humidity shows that the resistance of the polymer increases as well as the rising of the volume of gas proportionally. Test toward temperature, type of polymer PEG1540 is experiencing the largest increase, with an average of 29% and the percentage of silicon is the type of polymer that has the slightest increase, with an average percentage of 3%. Test toward humidity, PEG1540 is a type of polymer, which had the largest increase, with an average of 27.69% and the percentage of silicon is the type of polymer that has the tiniest increase, with an average percentage of 3.69%.
